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F IFTY YEARS AGO, BEFORE WHAT might be regarded as the modern age of publishing, scientific books and journals looked very much as they had 100 years earlier. To be 
sure, they were published in many languages, 
but all the printing was in one color—black; 
covers were drab; there were few half-tone 
photographs; and chemical formulas were 
objects of graphic art. Now these publica-
tions use striking visual effects to vie with 
each other to attract our attention. Scien-
tists compete avidly to provide striking il-
lustrations that they hope will turn their re-
search advances into "cover stories" in what 
might be fairly described as the weekly 
newsmagazines of the scientific disciplines. 
Other scientists would like to compete in 
these ball games or, at least, be able to im-
prove their skills in graphic arts, whether 
in print or in slide presentations. 
If this is your desire and you use photog-
raphy "Envisioning Science: The Design and 
Craft of the Science Image" is meant for 
you. It was written by Felice Frankel, re-
search scientist in electrical engineering and 
sioning and Communicating Science and 
Technology." Participants came from an 
incredible range of disciplines: school 
teachers, journalists, software engineers, 
astronomers, chemists, biologists, pho-
tographers, and more. The conference 
dealt primarily with images, rather than 
with techniques, and the present volume 
goes far beyond that by explaining the mag-
ical secrets that underlie FrankePs art. 
I approach this book not as an artist, 
but as a chemist with some experience in 
graphics. I have been a photographer since 
age 10, and, in 1959, with the aid of my ear-
ly and very innovative publisher, W A. Ben-
jamin, I produced what was probably the 
first advanced chemistry book to use four-
color printing. In 1961,1 developed an ear-
ly example of desktop publishing. 
FrankePs book is primarily about pho-
MICROORDER Microreactors from Klavs Jensen's lab at MIT, 
above and left, become works of art. 
awkwardly drawn, with geometries dictat-
ed by the limitations of manual typesetting. 
No longer. Advances in making print-
ing plates, less expensive color printing, 
drawing programs such as Illustrator and 
ChemDraw, and software tools such as 
Photoshop to manipulate photographs 
have changed books and journals to true 
computer science at Massa-
chusetts Institute of Tech-
nology Frankel is a leader in 
using photography to pro-
duce evocative journal cov-
ers. She also coauthored with 
Harvard chemist George M. 
Whitesides the truly inno-
vative 1997 book "On the 
Surface of Things," which 
blends graphic art with solid 
science (C&EN, March 9, 
1998, page 50). 
You have to meet and talk with Frankel 
to really sense her intense enthusiasm, al-
most obsession, for improving science il-
lustration. That was clearly evident in June 
2001, when I attended a very successful 
several-day conference she organized at 
M I T called "Image and Meaning: Envi-
tography, although her suggestions about 
composition, fonts, and colors apply well to 
other forms of graphical representation. 
The book is designed to be an actual labo-
ratory manual, with fairly detailed direc-
tions, specific exercises to be carried out, 
and suggestions for rather difficult self-eval-
uations of the results. The photographs are 
exemplary, the selections are very diverse, 
and the explanations are clear and cover 
the use of several kinds of instrumentation. 
Of special interest to many chemists will 
be her discussion of scanning electron mi-
croscopy and related techniques. She also 
provides short but worthwhile discussions 
of the benefits of film versus digital cameras, 
choices of resolution, and scanning images. 
Frankel also devotes considerable atten-
tion to the vexing and very important ques-
tion of how far it is appropriate and ethical 
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Take part in a Washington, DC, 
experience that former fellows have 
described as "a real window on 
Washington, " and "an opportunity to 
take my career in a new direction. " 
As a Fellow in Washington, DC: 
• gain first-hand experience with the 
federal research budget process, rule 
making, and the interplay of science 
with decision making; 
• make scientific and technical expertise 
available to the government; and 
• forge links between the scientific and 
government communities. 
The Congressional Fellows work for a 
member of Congress or a congressional 
committee for one year starting in 
September 2003 or January 2004. The 
Science Policy Fellow works in the ACS 
Office of Legislative and Government 
Affairs for one or two years, and the next 
Fellow will start in either the fall of 2003 
or 2004. 
The American Chemical Society is 
seeking experienced chemical profession-
als, recent Ph.D.s, and master's graduates 
with work experience to apply with one 
application for two Congressional Fellow-
ships and a Science Policy Fellowship. 
For a program brochure contact: 
ACS Office of Society Services 
1155 Sixteenth Street, NW 
Washington, DC 20036 
Phone: 1-800-227-5558 
E-mail: congfellow@acs.org 
More information is available on the 
Internet at: 
http://www.chemistry.org/government 
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I the matter at hand is all about. Then one 
can try to consolidate one's understanding 
by hearing what the lecturer says, which is 
usually not a verbatim recitation of the text 
on the slide. Even if it is, though, having the 
lecturer speak the information will slow 
down the flow of new material and give the 
audience a chance to digest it. 
Those interested in learning to make 
to modify raw photographic data. She sug-
gests that journals adopt strict policies to 
ensure that readers know exacdy how much 
photographic illustrations have been "im-
proved" by software or other means. 
I have problems with the book's layout. 
The typeface seems unnecessarily small, 
but this may have been done to provide 
space for user annotations. The volume is 
Frankel devotes considerable 
attention to the vexing and 
very important question of 
how far it is appropriate and 
ethical to modify raw 
photographic data. 
tall and thick, rather than 
wide and thin. And it won't 
consistently lie open on a 
tabletop, as a laboratory 
manual should. 
Some chemists may won-
der how useful a book that 
deals primarily with pho-
tography will be for them. 
Understandably, it offers no 
advice on how to depict sin-
gle molecules, most of 
which are too small to be 
photographed. It does in-
clude macromolecular as-
semblies of molecules, how-
ever. Such assemblies are 
now the stuff of a large frac-
tion of the illustrations in 
C&EN, Science, Nature, and 
the like. Many useful and di-
verse software packages for 
molecular representations 
do exist; perhaps someone 
could write a book analo-
gous to Frankel's, explaining 
how best to use these com-
peting packages. 
Frankel discusses the cru-
cial matter of how to pres-
ent visual material effective-
ly in both public and profes-
sional lectures. Here, she and 
I must agree to disagree. 
Frankel believes that photo-
graphs or graphics are the 
important elements, so text 
should be minimal and non-
intrusive. The lecturer's role 
is to explain what the graph-
ics are all about, with little 
aid from text on the slides. 
The success of this ap-
proach will depend greatlv 
ORGANIZED Negatively charged colloids self-
assemble on a patterned polyelectrolyte surface. 
elegant, informative, and artistic scientif-
ic photographs will find that "Envisioning 
Science" is a very useful text. Like "On the 
Surface of Things," the book itself is a won-
derfully inspiring exposition of the beau-
ty of science. 
John D. Roberts, roberts@its.caltech.edu, is 
Institute Professor of Chemistry, emeritus, at 
California Institute ofTechnology. 
on the verbal skills of the lecturer, the dif-
ficulty of the subject, and how each indi-
vidual auditor best absorbs knowledge. At 
the pace of a chalk talk, I can absorb spo-
ken information rather well. But at the fire-
hose pace of the usual slide or PowerPoint 
presentation, this can be difficult. 
Most scientists do put text on their 
slides. Usually it can be read in just a few 
seconds, giving a reasonable idea of what 
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